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Dried Tomato-Flavored Probiotic Cream
Cheese with Lactobacillus paracasei
Marilsa S. S. Santini, Evelyn C. Koga, Davi C. Aragon, Elsa H. W. Santana, Marcela R. Costa, Giselle N. Costa,
and Lina C. Aragon-Alegro
Abstract: A dried tomato-flavored probiotic cream cheese (P) containing Lactobacillus paracasei Lpc-37 was developed
for the purpose of this study. The same product, but without probiotic addition (C) was used as control. Lactococcus
lactis subsp. lactis and Lactococcus lactis subsp. cremoris were used as lactic starter cultures. Chemical composition analyses
and sensory tests were performed on days 1 and 7, respectively. Titratable acidity, pH value and L. paracasei population
were determined every 7 d during the refrigerated storage (21 d) of the cream cheeses. The experiment and analyses were
performed in triplicate, using standard methods. Probiotic population remained greater than 107 CFU/g throughout the
storage period, thereby characterizing the product as potentially probiotic. Cream cheeses C and P did not differ on
the sensory tests, both obtaining good overall acceptance by the consumers, of which 82.6% stated that they certainly or
probably would buy the product.
Keywords: cream cheese, functional food, Lactobacillus paracasei, probiotics
Practical Application: Lactobacillus paracasei Lpc-37 is a probiotic bacterium and clinical studies have shown that this
microorganism beneficially affects its host. In general, dried tomato-flavored products and cream cheese are products with
good acceptance by the consumers. Thus, regular consumption of the probiotic cream cheese developed in this study
may have positive effects on health and well being of people if incorporated into their diet.
Introduction
When consumers are asked about factors that influence their
food choices, one reason they mention is health. Functional foods
offer a positive health message for people, once they can produce
a positive effect in their organism or, even, avoid a negative one
(La¨hteenma¨ki 2003).
Probiotics are defined as “live microorganisms that when ad-
ministered in adequate amounts confer health benefit on the host”
(FAO 2002). These effects include the promotion of gastrointesti-
nal resistance to colonization by pathogens; reduction of pathogen
populations through the production of acetic and lactic acids, be-
sides bacteriocins and other antimicrobial compounds; promotion
of lactose digestion in lactose intolerant individuals; stimulation
of the immune system; alleviation of constipation and increase of
minerals and vitamins absorption (Tuohy and others 2003; Sullivan
and Nord 2005; Minocha 2009).
Cheese appears to be a good substrate for the development
of new probiotic foods, particularly some types of fresh cheeses,
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which, due to their technological characteristics, have a series
of advantages over other products (Roupas and Williams 2007;
Ribeiro and others 2009), such as: pH values that do not inhibit
probiotic multiplication and relatively high water activity and fat
content (Stanton and others 1998).
Different types of cheeses have been successfully tested as vehi-
cles for probiotic strains of Lactobacillus and Bifidobacterium: Mi-
nas Frescal cheese (Souza and Saad 2009), Petit-suisse cheese
(Cardarelli and others 2008), Cheddar (Sharp and others 2008),
Cottage (Blanchette and others 1996), Argentinian fresh cheese
(Vinderola and others 2009), Turkish Beyaz cheese (Kilic¸ and oth-
ers 2009) and goat cheese (Gomes and Malcata 1998).
Fresh cream cheese is an unripened cheese, stored at refrig-
eration temperatures, obtained by blending and homogenizing a
fresh cheese base with other ingredients, like hydrocolloids, salt,
and spices. It can be used as a spread on bread and as a salad dress-
ing. Because of its manufacturing process, this cheese appears to
be an ideal vehicle for probiotic bacteria (Heller and others 2003).
The addition of probiotics in cheese manufacturing faces many
challenges, the most important being maintaining the sensory
characteristics of the traditional cheese (Bruhn and others 2002)
and the survival of the probiotic bacteria throughout the cheese
making process (Fortin and others 2011).
The current Brazilian food legislation sets forth that, a prod-
uct should contain a minimum number of viable probiotic cells
between 108 and 109 CFU per daily portion up to the end of
its shelf-life in order to produce the claimed probiotic benefits
(Brazil 2008). However, it is consensus for the international sci-
entific community that the effects of probiotic microorganisms
can vary depending on the strain, quantity ingested as well as the
C© 2012 Institute of Food Technologists R©
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physiological characteristics of the host (FAO 2002; Isolauri and
others 2004; Tiihonem and others 2010).
The probiotic strain used in this work, has demonstrated ex-
cellent adhesion to human epithelial cell lines (Caco-2), the strain
induced the inhibition of selected pathogens in in vitro studies.
Moreover, the studies in vitro and in animal model, Lactobacillus
paracasei Lpc-37 demonstrated ability to modulate the immune
system, confirming its ability to interact to the balance the in-
testinal mucosal immune response (Technical memorandum TM
56-Ie, Danisco).
In addition, L. paracasei Lpc-37 was tested for its ability to sta-
bilize the human intestinal microbiota during and after antibiotic
therapy (Engelbrektson and others 2006). The authors observed
that this strain was able to reduce the antibiotic-induced distur-
bance of the total microbiota and maintained bifidobacteria at
significantly higher levels than that found in the placebo group
2 wk after the cessation of antibiotic therapy.
The international regulations, recommended that the following
information should be described on the label of probiotic foods:
genus, species and strain designation; minimum viable numbers of
each probiotic strain at the end of the shelf-life; health claim(s);
suggested serving size related to the health claim; proper storage
conditions; and corporate contact details for consumer informa-
tion (FAO 2002). This study aimed to develop and characterize a
dried tomato-flavored cream cheese with the addition of probiotic
microorganisms.
Materials and Methods
Production of dried tomato-flavored cream cheese
After preliminary tests, 2 cream cheese formulations were
defined: probiotic cream cheese, added with 2% of probiotic
microorganism L. paracasei Lpc-37 (LYO 50 DCU, Danisco,
Dange´-Saint-Romain, France) (Technical memorandum TM
56-Ie 2012) and control cream cheese, without the probiotic
addition, designated as P (probiotic) and C (control), respec-
tively. Commercial skimmed milk (Frimesa, Marechal Caˆndido
Rondon-PR, Brazil) was heated up to 37 ◦C, when then calcium
chloride (0.25 g/L) and starter cultures (1% Lactococcus lactis subsp.
lactis and L. lactis subsp. cremoris, Danisco Dange´-Saint-Romain,
France) were added. L. paracasei Lpc-37 was added at the same
time as the starter cultures in the probiotic cream cheese. After
homogenization, commercial rennet (0.05 g/L; HA´-LA, Niebu¨ll,
Germany) was incorporated. Upon the formation of a firm curd
(pH 5.6 to 5.8), it was gently diced, separated from the whey
and left to stand for 15 min to allow remained whey to drain off.
The cheese curd was then transferred to sterilized cotton bags
and kept for 14 h at refrigeration temperature (5 ◦C) until all the
residual whey had drained off. Next, the curd was homogenized
with 29.6% pasteurized cream (20% of fat, Nestle´, Arac¸atuba,
Brazil), 0.5% xanthan gum (Cargill, Cosmo´polis, Brazil), 18.4%
sliced dried tomato (Speciale, Limeira, Brazil), and 1.5% sodium
chloride (Cisne Salt, Cabo Frio, Brazil), using a kitchen mixer
(Britaˆnia, Camac¸ari, Brazil). After homogenization, the products
were packaged in polypropylene pack (600 g) with lids and stored
under refrigeration (5 ◦C). The experiment was done in triplicate,
as well the physicochemical and microbiological analyses.
Storage and sampling days
The cream cheeses were analyzed for ash, protein, fat, carbohy-
drate, and moisture contents after 1 d of refrigerated storage (5 ◦C).
L. paracasei Lpc-37 counts, pH and acidity were determined on
days 1, 7, 14, and 21 of storage. Sensory analysis was performed
7 d after manufacture, as this is considered to be the minimum
time necessary for the finished product to develop the balanced
flavor produced by the blend of the different added flavoring
components.
Analyses
Physicochemical analyses. All analytical procedures were
performed according to official standard methods (AOAC 2003).
The moisture content was determined in a forced air-drying oven
(105 ◦C for 16 h). Ash was gravimetrically determined by incinera-
tion in a muffle furnace at 550 ◦C. The protein level of the samples
was estimated by measuring the total nitrogen content with the
Kjeldahl method, followed by multiplying the result by a conver-
sion factor (6.38). Fat was determined by the Gerber method. The
carbohydrate content was calculated by difference. The pH values
were determined with a digital potentiometer (Tecnal, Piracicaba,
Brazil) at room temperature. Acidity was measured by titration and
expressed as percentage lactic acid.
Microbiological analyses. Portions of 25 g of each sample
were aseptically collected, blended with 225 mL of 0.1% peptone
water (Himedia, Mumbai, India) and serially diluted using the
same diluent. L. paracasei Lpc-37 was enumerated by pour-plating
1 mL of each dilution on De Man-Rogosa-Sharpe agar (MRS
agar, Himedia, Mumbai, India) acidified to pH 5.4 with acetic
acid (Synth, Diadema, Brazil). The colonies were counted after
72 h of anaerobic incubation (Anaerobic System Anaerogen –
Oxoid, Basingstoke, UK) at 37 ◦C, and the results were expressed
as log colony forming units per gram of cream cheese (log CFU/g)
(Oliveira and others 2001). The absence of cocci typical of the
starter culture (Lactococcus species) on the plates was confirmed by
sampling randomly the colonies and submitting them to Gram
stain test.
The cream cheeses were evaluated by yeasts and moulds, fecal
coliforms, Salmonella and coagulase-positive Staphylococcus analyses
(APHA 2001), following international and Brazilian legislations
recommendations to ensure their safety for consumption (Brazil
2001).
Sensory analyses. A triangle sensory test was carried out to
evaluate whether there was an immediately perceptible difference
between the control and the probiotic cream cheeses. Untrained
panelists (42) were invited to the Universidade Norte do Parana´
campus to participate in the test. This test was carried out in indi-
vidual booths between 8:30 and 10:30 a.m., under white lighting
equivalent to daylight. At the sensory session, 3 coded samples
were presented simultaneously to the panelists, being 2 of them
equal and 1 different. Each panelist had to indicate which sample
was the different one. Sample presentation orders were balanced
and randomized among the panelists.
The sensory acceptance test was carried out with 109 untrained
panelists recruited from the staff and students of the University.
This test was realized using the control cream cheese only, since
the consumers did not detect difference between the samples in
the triangle test (P > 0.05). Sensory sessions were performed in
individual testing booths between 8:00 and 10:30 a.m. and from
6:00 to 7:30 p.m., under white lighting. Portions of approximately
20 g of the cream cheese were spread onto a cream cracker and
served on disposable white polyethylene trays, coded with ran-
domized 3-digit numbers. Each panelist used a ten point-hybrid
hedonic scale (0 = disliked extremely; 5 = neither liked nor dis-
liked; 10 = liked extremely) to indicate his overall liking score
(Villanueva and others 2000).
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Table 1–Means and standard deviation of the percentage com-
position of dried tomato-flavored cream cheeses.
Components Control cream cheesea Probiotic cream cheesea
Protein (%) 11.61 ± 1.41 10.35 ± 0.32
Fat (%) 9.36 ± 0.18 9.06 ± 0.35
Carbohydrate (%) 11.10 ± 0.90 9.97 ± 1.71
Ash (%) 3.13 ± 0.29 3.27 ± 0.24
Moisture (%) 64.80 ± 1.14 67.36 ± 1.37
aControl and probiotic cream cheeses did not differ significantly (P > 0.05) on their
percentage composition.
The same 109 people were asked to indicate their intention of
purchase the product using a verbal numeric scale from 1 to 5 (1 =
I would not buy certainly; 3 = Maybe I would buy, maybe not;
5 = I would buy certainly).
The Ethics Committee of the Universidade Norte do Parana´
approved the study (protocol PP/0200/08) and terms of free and
enlightened participation were signed by all consumers.
Experimental design and statistical analyses. The analyses
of the physicochemical and microbiological data were carried out
using a mixed model (PROCMIXED procedure of SAS 8.02 soft-
ware) to determine the comparison of the means of the 2 different
treatments. Transformations of outcomes were applied when the
constant variance of the residuals assumptions were violated (Littel
and others 1996). A table of the American Society for Testing
and Materials (1968), based on the chi-square test, was used to
analyze the triangular test data. Hedonic data were subjected to a
two-way ANOVA (samples and consumers) and Tukey’s multiple
means comparison test (HSD).
Results and Discussion
Chemical composition
Knowing the percentage composition of a product is important
to help the consumers to make the most appropriate food choices
for them. From Table 1, it can be observed that protein, fat,
carbohydrates, ash, and moisture contents were similar (P > 0.05)
for cheeses C and P.
At the present time, there is no specific regulation or stan-
dards stipulating minimum or maximum nutrient values for cream
cheese in Brazil. However, the cheeses produced for the purpose
of this study can be classified as semifat and extra-high moisture
cheeses, according to the Brazilian Technical Regulation on Iden-
tity and Quality of Cheeses (Brazil 1996). In addition, the legal
specifications for cream cheese and related products, published by
the dairy division of the United States Dept. of Agriculture, clas-
sify this product as a light cream cheese with other foods (Type
II, Class C). The standard establishes features of 70% maximum
moisture, 16.5% maximum milk fat, and 1.4% maximum salt con-
tent (USDA 1994). The cream cheeses developed in this work
accomplished these requirements, except for salt content, that was
slightly higher (1.5%).
The cheeses developed for this study exhibited lower fat con-
tents and higher carbohydrate levels than those commonly found
in this type of product, a fact probably due to the addition of
dried tomato, an ingredient that contains a high amount of sugar
in its composition. On the other hand, probiotic and symbiotic
creamy cheeses developed by Buriti and others (2008) presented
fat contents similar to those of this study.
Titratable acidity and pH
There was a nonsignificant (P > 0.05) increase in the pH val-
ues of the C and P cheeses in the 1st wk of refrigerated storage
(Figure 1). A small reduction in these values was observed (P <
0.05) in the course of the following weeks, probably as a result of
the production of lactic acid and other organic acids by both the
starter cultures and the probiotic culture (Maruyama and others
2006). The acidity of cheese C showed a nonsignificant increase
(P > 0.05) throughout time, while it increased significantly (P <
0.05) in cheese P up to the 14th d of storage.
A comparison between the formulations shows that the pH
values of cheese C, up to the 14th d, were smaller than those of
cheese P (P < 0.05). With regard to acidity, it was found that the
control cheese showed values greater than those observed for the
probiotic product (P < 0.05), except for the 14th d (Figure 1).
Stanton and others (2001) also observed that cheeses containing
probiotics exhibited higher pH values as compared to the cheeses
that did not contain these microorganisms, and explained these
higher pH values as being the result of the greater proteolytic
activity, which may lead to the release of amines, which, on their
turn, may exert a buffering effect.
L. paracasei Lpc-37 viability
The population of L. paracasei Lpc-37 (CFU/g) in cheese P
throughout the 21 d of refrigerated storage investigated is depicted
in Figure 2.
Figure 1–Values of pH (black lines) and titratable acidity (gray lines) in
control (C) and probiotic (P) dried tomato-flavored cream cheeses, during
refrigerated storageat5 ◦C. (∗)Acidityand (#)pHvalueswere significantly
different along the time (P < 0.05).
Figure 2–Population of Lactobacillus paracasei Lpc-37 (log CFU/g) in pro-
biotic (P) dried tomato-flavored cream cheese, during refrigerated storage
at 5 ◦C.
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The initial L. paracasei Lpc-37 population in the cream cheese
produced for this study was about 8 logarithmic cycles/g. This
value declined during the 1st wk of storage, increased in the 2nd,
and remained constant in the 3rd wk. Although this variation
had been considered no significant statistically (P > 0.05), a slight
growth trend was observed. Vinderola and others (2009) also ob-
served a fluctuation in the number of viable cells of L. paracasei
A13 from fresh cheese stored at 12 ◦C; nevertheless, at 5 ◦C the
authors observed an increase of cell number during the shelf life.
The main challenge facing the use of probiotics in foods is
maintaining their viability during manufacture and storage. In
this study, the population of L. paracasei Lpc-37 remained stable
throughout the storage period investigated, and presented popu-
lation above 7.5 logarithmic cycles/g. The amount of viable cells,
their species or strains are directly responsible for the beneficial
effects on the hosts, although the minimum usually suggested for
probiotic bacteria in foods is 106 to 107 CFU/g (Ross and others
2005; Vinderola and others 2009). In this work, we observed a
population above the minimum recommended.
In addition, considering the fact that a person would consume
at least 10 g of cream cheese/day, this means that the product com-
plied with the requirements of Brazilian food regulations, which
require that, in order to be considered probiotic and approved
to make health claims on the product label, the product should
contain a minimum number of viable probiotic microorganisms
between 108 and 109 CFU per daily portion (Brazil 2008) up
to the end of its shelf life to deliver the claimed health benefits.
The literature reports that probiotic effects are species and even
strain specific (FAO 2002; Isolauri and others 2004; Tiihonem
and others 2010). L. paracasei Lpc-37 had already shown probiotic
characteristics (Technical memorandum TM 56-Ie, Danisco), and
can be used to compose probiotic cream cheese and other foods.
Champagne and Gardner (2005) found that some probiotics
have their viability reduced in cheeses during storage. However,
our results corroborate those obtained by other authors, who
found that cheeses are excellent vehicles for probiotic microor-
ganisms (Sharp and others 2008; Ma¨kela¨inen and others 2009;
Souza and Saad 2009; Arau´jo and others 2010). Some of the
cream cheese characteristics can help to maintain the viability of
probiotic microorganisms, such as a pH close to neutral, high water
activity, low salt concentration, and a semisolid food matrix with
a relatively high lipid concentration (Buriti and others 2005).
Sensory analyses
The results of the triangular test demonstrated that a significant
part of the participants was not able to distinguish the control
cheese from the probiotic cheese (P > 0.05), thereby evidencing
that the high counts of Lactobacillus in the cheese did not cause any
significant changes in the sensory characteristics of the traditional
product.
According to Champagne and Gardner (2005), in general, the
use of probiotic cultures does not drastically change the sensory
properties and attributes of the foods to which they are added.
In spite of the fact that this had not been observed in this study,
the addition of these cultures to cheeses has been linked to an im-
provement of the sensory characteristics by others authors (Katsiari
and others 2002; Souza and others 2008).
Given that no difference was verified between the control and
probiotic cheese, only the control product was subjected to the
overall acceptance and purchase intention tests by potential buyers.
The cream cheese achieved good overall acceptance, with a
mean liking score of 8.1, and with 60.36% of the participants as-
signing scores varying from 8.1 to 10.0 and 24.32% scores between
6.1 and 8.0. Liking scores between 2.0 and 6.0 represented only
15.32% of the consumers (Figure 3). None of the participants
assigned a score lower than 2 to the product.
If the dried tomato-flavored cream cheese were commercial-
ized, 82.56% of the sensory panelists would certainly or probably
buy the product. Only 5.51% stated that they would probably or
certainly not purchase the product (Figure 4).
The results also showed that 85.96% of the panelists who had
stated “I would buy certainly” assigned liking scores between 8.1
and 10.0 in the overall acceptance test for the cream cheese,
whereas 14.04% assigned scores between 6.1 and 8.0. The lik-
ing scores of the sensory panelists that “would buy probably” the
product fell between 6.1 and 10.0. As for the choice “maybe I
would buy, maybe not,” 30.77% of the panelists assigned scores
between 6.1 and 8.0 and 69.23% between 4.1 and 6.0. With regard
to those, who responded that they “probably would not buy” or
“certainly would not buy,” 83.3% of the panelists assigned over-
all liking scores between 2.0 and 4.0. The data demonstrate a
high level of acceptance of the product, which has been very few
explored commercially.
Moreover, many panelists, using the comment field, classified
the product as creamy, smooth and palatable. These features are
in agreement with Johansen and others (2008), who analyzed the
sensory properties of cream cheese, emphasizing that the most
important part of the dynamic texture perception occurs in the
mouth, during mastication. This general impression can be, prob-
ably, responsible to the high acceptation of the product in this
study.
Figure 3–Scores assigned to dried tomato-flavored cream cheese in the
overall sensory acceptance test. Scale: 0= disliked a lot; 5= neither liked,
nor disliked; 10 = liked a lot.
Figure 4–Intention to purchase dried tomato-flavored cream cheese of the
sensory panelists.
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Conclusion
Dried tomato-flavored cream cheese was proved to be an ade-
quate vehicle for incorporating and carrying L. paracasei Lpc-37.
The microorganism showed high level of survival during manufac-
ture and refrigerated shelf life of the cream cheese. Furthermore,
the product had a high index of sensory acceptance by the con-
sumers.
Acknowledgments
Wewould like to thank the Univ. Norte do Parana´ (UNOPAR)
and the Fundac¸a˜o Nacional de Desenvolvimento do Ensino Supe-
rior Particular (FUNADESP), for supplying the financial support
that made this research project possible. We also wish to thank
Cargill and Danisco for providing the xanthan gum and the cul-
tures used in this study.
References
American Public Health Assn.—APHA. 2001. Compendium of methods for the microbiological
examination of foods. Washington: APHA. 676.
American Society for Testing and Materials—ASTM. 1968. Manual of sensory testing methods.
STP 434.
Arau´jo PA, Carvalho AF, Leandro ES, Furtado MM, Moraes CA. 2010. Development of a
symbiotic cottage cheese added with Lactobacillus delbruecki UFV H2b20 and inulin. J Funct
Foods 2:85–9.
Assn. of Official Analytical Chemists – AOAC. 2003. Official methods of analysis. Washington,
D.C..
Blanchette L, Roy D, Be´langer G, Gauthier SF. 1996. Production of cottage cheese using
dressing fermented by bifidobacteria. J Dairy Sci 79:8–15.
Brazil. Ageˆncia Nacional de Vigilaˆncia Sanita´ria online [internet]. Brası´lia, DF. 2001. Resoluc¸a˜o
RDC n. 12, de 02 de janeiro de 2001. Regulamento Te´cnico sobre os padro˜es mi-
crobiolo´gicos para alimentos. Available from: http://e-legis.anvisa.gov.br/leisref/public/
showAct.php?mode=PRINT_VERSION&id=144. Accessed June 21, 2012.
Brazil, ANVISA – Ageˆncia Nacional de Vigilaˆncia Sanita´ria online [internet]. Brası´lia, DF.
2008. Food with health claims, new foods/ingredients, bioactive compounds and probi-
otics. Available from: http://www.anvisa.gov.br/alimentos/comissoes/tecno lista alega.htm.
Accessed October 24, 2012.
Brazil, Ministe´rio da Agricultura, Pecua´ria e Abastecimento – MAPA. 1996. Portaria n 146 de
07 de marc¸o de 1996. Regulamento te´cnico de identidade e qualidade de queijos. Dia´rio
Oficial da Unia˜o, Brası´lia, DF, 10 mar 1996.
Bruhn CM, Bruhn JC, Cotter A, Garrett C, Klenk M, Powell C, Stanford G, Steinbring Y,
West E. 2002. Consumer attitudes toward use of probiotic cultures. J Food Sci 67:1969–72.
Buriti FCA, Cardarelli HR, Saad SMI. 2008. Textura instrumental e avaliac¸a˜o sensorial de
queijo fresco cremoso simbio´tico: implicac¸a˜es da adic¸a˜o de Lactobacillus paracasei e inulina. Rev
Bras Cienc Farm 44:75–84.
Buriti FCA, Rocha JS, Assis EG, Saad SMI. 2005. Incorporation of Lactobacillus acidophilus in
Minas fresh cheese and its implication for textural and sensorial properties during storage. Intl
Dairy J 15:1279–88.
Cardarelli HR, Buriti FCA, Castro IA, Saad SMI. 2008. Inulin and oligofructose improve sensory
quality and increase the probiotic viable count in potentially symbiotic pettit-suisse cheese.
LWT—Food Sci Technol 41:1037–46.
Champagne CP, Gardner NJ. 2005. Challenges in the addition of probiotic cultures to foods.
Crit Rev Food Sci Nutr 45:61–84.
Engelbrektson AL, Korzenik, JR, Sanders ME, Clement BG, Leyer G, Klaenhammer TR, Kitts
CL. 2006 Analysis of treatment effects on the microbial ecology of the human intestine. FEMS
Microbiol Ecol 57:239–50.
FAO-Food and Agriculture Organization of the United Nations. 2002. Guidelines for the
evaluation of probiotics in food. Report of a joint FAO/WHO Working group report on
drafting guidelines for the evaluation of probiotics in food. Ontario, Canada, April 30 to
May 1.
Fortin MH, Champagne CP, St-Gelais D, Britten PF, Lacroix M. 2011. Effect of time of
inoculation, starter addition, oxygen level and salting on the viability of probiotic cultures
during Cheddar cheese production. Intl Dairy J 21:75–82.
Gomes AMP, Malcata FX. 1998. Development of probiotic cheese manufactures from
goat milk: response surface analysis via technological manipulation. J Dairy Sci 81:1492–
1507.
Heller KJ, Bockelmann W, Schrezenmeir J, de Vrese M. 2008. Cheese and its potential as
a probiotic food. In: Farnworth ER, editor. Handbook of fermented functional foods.
2nd ed. Washington, D.C.: CRC Press, Taylor and Francis Group. 2003. p 203-225
(600 p).
Isolauri, E, Salminen S, Ouwehand AC. 2004. Probiotics. Best Pract Res Clin Gastroenterol 18
(2):299–313.
Johansen SMB, Laugesen JL, Janhøj T, Ipsen RH, Frøst MB. 2008. Prediction of sensory
properties of low-fat yoghurt and cream cheese from surface images. Food Qual Pref 19:
232–46.
Katsiari MC, Voutsinas LP, Kondyli E. 2002. Improvement of sensory quality of low-fat
Kefalograviera-type cheese with commercial adjunct cultures. Intl Dairy J 12:757–64.
Kilic¸ GB, Kuleasan H, Eralp I, Karahan AG. 2009. Manufacture of Turkish Beyaz cheese added
with probiotic strains. LWT—Food Sci Technol 42:1003–08.
La¨hteenma¨ki L. 2003. Consumers and functional foods. In: Mattila-Sandholm T, Saarela
M, editors. Functional dairy products. 1st ed. Cambridge: Woodhead, 2003. p. 346–358.
(395 p).
Littel RC, Milliken GA, Stroup WW, Wolfinger RD. 1996. SAS system for mixed models.
Cary: SAS Inst.
Ma¨kela¨inen H, Forssten S, Olli K, Gralund L, Rautonen N, Ouwehand AC. 2009. Probiotic
lactobacilli in a semi-soft cheese survive in the simulated human gastrointestinal tract. Intl
Dairy J 19:675–83.
Maruyama LY, Cardarelli HR, Buriti FCA, Saad SMI. 2006. Textura instrumental de queijo
petit-suisse potencialmente probio´tico: influeˆncia de diferentes combinac¸o˜es de gomas. Cieˆn
Tecnol Alim 26:386–93.
Minocha A. 2009. Probiotics for preventive health. Nutr Clin Pract 24:227–41.
Oliveira MN, Sodini I, Remeuf F, Corrieu G. 2001. Effect of milk supplementation and culture
composition on acidification, textural properties and microbiological stability of fermented
milks containing probiotic bacteria. Intl Dairy J 11:935–42.
Ribeiro EP, Simo˜es LG, Jurkiewicz CH. 2009. Desenvolvimento de queijo Minas frescal adi-
cionado de Lactobacillus acidophilus produzido a partir de retentados de ultrafiltrac¸a˜o. Cieˆn
Tecnol Alim 29:19–23.
Ross RP, Desmond C, Fitzgerald GF, Stanton C. 2005. Overcoming the technological hurdles
in the development of probiotic foods. J App Microbiol 98:1410–17.
Roupas P, Williams PG. 2007. Regulatory aspects of bioactive dairy ingredients. Bull Intl Dairy
Fed 413:16–26.
Sharp MD, McMahon DJ, Broadbent JR. 2008. Comparative evaluation of yogurt and low-
fat Cheddar cheese as delivery media for probiotic Lactobacillus casei. J Food Sci 73:M375–
M377.
Souza CHB, Buriti FCA, Behrens JH, Saad SMI. 2008. Sensory evaluation of probiotic Minas
fresh cheese with Lactobacillus acidophilus added solely or in co-culture with a thermophilic
starter culture. Intl J Food Sci Technol 43:871–7.
Souza CHB, Saad SMI. 2009. Viability of Lactobacillus acidophilus La-5 added solely or in
co-culture with a yoghurt starter culture and implications on physic-chemical and re-
lated properties of Minas fresh cheese during storage. LWT—Food Sci Technol 42:
633–40.
Stanton C, Gardiner G, Lynch PB, Collins JK, Fitzgerald G, Ross RP. 1998. Probiotic cheese.
Intl Dairy J 8:491–6.
Stanton C, Gardiner G, Muhan H, Collins JK, Fitzgerald G, Lynch PB, Ross RP. 2001. Market
potential for probiotics. Am J Clin Nutr 73:476–1835.
Sullivan A, Nord CE. 2005. Probiotics and gastrointestinal diseases. J Intern Med 257:78–92.
Technical memorandum TM 56-Ie. Online [internet]. Brabrand, Denmark: Lactobacillus paracasei
Lpc-37. Available from: http://www.probion.se/files/2012/01/TM_Lpc-37_June20101.pdf.
Accessed March 21, 2012
Tiihonen K, Ouwehand AC, Rautonen N. 2010. Human intestinal microbiota and healthy
ageing. Ageing Res Rev 9:107–116.
Tuohy KM, Probert HM, Smejkal CW, Gibson GR. 2003. Using probiotics and prebiotics to
improve gut health. Drug Discov Today 8:692–700.
USDA – United States Dept. of Agriculture online [internet]. Washington, D.C.: Specifi-
cations for Cream Cheese, Cream Cheese with other Foods, and Related Products. US
Code of Federal Regulations. 1994. Available from: http://www.ams.usda.gov/AMSv1.0/
getfile?dDocName=STELDEV3004555. Accessed March 30, 2012
Villanueva NDM, Petenate AJ, Da Silva MAAP. 2000. Performance of three affective methods
and diagnosis of the ANOVA model. Food Qual Prefer 11:363–70.
Vinderola G, Prosello W, Molinari F, Ghiberto D, Reinheimer J. 2009. Growth of Lactobacillus
paracasei A13 in Argentinian probiotic cheese and its impact on the characteristics of the
product. Intl J Food Microbiol 135(2):171–4.
M608 Journal of Food Science  Vol. 77, Nr. 11, 2012
